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The Tale of GoldilocksThe Tale of Goldilocks



The Tale of GoldilocksThe Tale of Goldilocks

!! After she'd eaten the three bears' After she'd eaten the three bears' 
breakfasts Goldilocks was feeling breakfasts Goldilocks was feeling 
a little tired, so she walked into a little tired, so she walked into 
the living room where she saw the living room where she saw 
three chairs.three chairs.

!! Goldilocks sat in the first chair to Goldilocks sat in the first chair to 
rest her feet.rest her feet. "This chair is too "This chair is too 
big!" she exclaimed.big!" she exclaimed.

!! So she sat in the second chair.“ So she sat in the second chair.“ 
This chair is too big, too!"This chair is too big, too!" she she 
whined.whined.

!! So she tried the last and smallest So she tried the last and smallest 
chair. "chair. "AhhhAhhh, this chair is just , this chair is just 
right,“ she sighed.right,“ she sighed. But just as she But just as she 
settled down it broke into pieces!settled down it broke into pieces!



Hierarchy TheoryHierarchy Theory

Boundary Conditions

Focal Level

Initiating Conditions



HierarchyHierarchy

!! Boundary conditionsBoundary conditions –– Larger, slower Larger, slower 
entities and processes that constrain the entities and processes that constrain the 
focal levelfocal level

!! Focal levelFocal level –– The entities and processes The entities and processes 
of concernof concern

!! Initiating conditionsInitiating conditions –– Smaller, faster Smaller, faster 
entities and processes that enable the entities and processes that enable the 
focal levelfocal level



Hierarchy and Scale in Hierarchy and Scale in 
EcologyEcology
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Some Drinking Water Some Drinking Water 
ExamplesExamples
!! Questions:Questions:

!! Local Local -- Is my tap water safe to drink?Is my tap water safe to drink?
!! State/Regional  State/Regional  -- Does my state or EPA Does my state or EPA 

need to invest more money in monitoring need to invest more money in monitoring 
and enforcement or on upgrading water and enforcement or on upgrading water 
treatment and distribution systems?treatment and distribution systems?

!! National National –– Do we need new regulations or a Do we need new regulations or a 
major change in the Safe Drinking Water major change in the Safe Drinking Water 
Act?Act?



Some Drinking Water Some Drinking Water 
ExamplesExamples

!! Is my water safe to drink?Is my water safe to drink?
!! Survey of tap water.Survey of tap water.

!! Does State or Region x need to step up Does State or Region x need to step up 
enforcement of drinking water regulations?enforcement of drinking water regulations?
!! State or Regional statistics on violations of healthState or Regional statistics on violations of health--

based standards.based standards.
!! Do we need a major change in SDWA, Do we need a major change in SDWA, 

regulations, or federal appropriations?regulations, or federal appropriations?
!! National statistics on violations of healthNational statistics on violations of health--based based 

standards.standards.



Drinking water case Drinking water case 
studystudy
Source:  Source:  Factoids: Drinking Water and 
Groundwater Statistics for 2001, US EPA 
Office of Water, EPA 815-K-02-004



Trends in health based violations at Community 
Water Systems 
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Air quality case study Air quality case study 
–– Particulate MatterParticulate Matter

Source:  Air Data Source:  Air Data -- 2001  U.S. EPA2001  U.S. EPA
www.epa.gov/air/data/geocel.htmlwww.epa.gov/air/data/geocel.html









National Stream Survey ExampleNational Stream Survey Example
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Wetland conversion exampleWetland conversion example



RDU Urban Land Use ExampleRDU Urban Land Use Example



The Goldilocks PrincipleThe Goldilocks Principle

!! Don’t pick indicators too large and slowDon’t pick indicators too large and slow
!! Don’t pick indicators that are too small Don’t pick indicators that are too small 

and fastand fast
!! Pick indicators that are “just right”Pick indicators that are “just right”



A possible model for A possible model for 
indicator scale?indicator scale?

Local 
Daily/Weekly
Indicators?

Regional 
Monthly/Annual 

Indicators?

National 
Decadal

Indicators?

Nation

Local

State/
Region

Days Months Years Decade



How can we get indicators How can we get indicators 
just right?just right?

!! Consider where the performance or policy Consider where the performance or policy 
issue lies in the hierarchy.issue lies in the hierarchy.

!! Develop indicators with time and space scales Develop indicators with time and space scales 
appropriate to the position in the hierarchy.appropriate to the position in the hierarchy.

!! Use probability distributions or graphics rather Use probability distributions or graphics rather 
than single statistics to reconcile small scale than single statistics to reconcile small scale 
data with large scale indicatorsdata with large scale indicators

!! Be careful about extreme valuesBe careful about extreme values



But be careful about extreme But be careful about extreme 
values!values!


